Contrast agents are administered to millions of patients annually worldwide [1] . Contrast-induced acute kidney injury (CI-AKI) is one of the most common complications of the use of iodinated contrast media. It accounts for up to 11% of hospital-acquired renal failures [2] . Reported incidences range from well below 2% in unselected collectives of patients [3] up to nearly 7% in patients with chronic kidney disease (CKD) and an estimated glomerular filtration rate (eGFR) \60 ml/min/1.73 m 2 [4, 5] . CI-AKI is associated with increased morbidity and mortality and does have significant implications for health care costs due to extended length of stay (LOS) in hospital and additional treatment requirements [5] . Pathophysiological features of this condition consist of transitory renal vasoconstriction and renal ischemia, especially in the renal outer medulla where oxygen levels are at a critical level, combined with direct tubular epithelial toxicity. CI-AKI has been defined in different ways, but an increase in serum creatinine C0.5 mg/dl or C25% within 48-72 h after contrast application is the most widely used criterion [5, 6] .
CI-AKI rarely develops in patients with normal renal function, but several risk factors have been described. Decreased baseline renal function, heart failure, diabetes, dehydration, hypotension, older age, and the type and amount of contrast volume applied have been shown to have the greatest impact [5, 7] . The type of investigation may also influence the risk of developing CI-AKI with noncoronary angiography and coronary angiography/percutaneous coronary intervention possibly carrying the greatest risk [8] . The use of low-osmolar and iso-osmolar contrast agents and limiting the amount of administered contrast media as well as mild volume expansion with isotonic crystalloids are well established procedures for prevention [5, 9, 10] . All this knowledge, however, is mainly derived from non-critically ill patients undergoing CT scans, cardiac catheterization, or cardiovascular surgery. Very little is known about the risk factors and longterm outcome of CI-AKI in critically ill patients.
The study by Hoste et al. [11] published in the current issue of Intensive Care Medicine investigates a large cohort of 787 critically ill, primarily surgical (76.2%) patients receiving intravenous or intraarterial contrast media for CT scans or noncoronary angiography. Only iodinated nonionic, low-osmolar or iso-osmolar contrast media were applied. Using ''conventional'' criteria [6] , CI-AKI was observed in 128 patients (16.3%), of whom about one-quarter progressed to AKI stage 3, and 14 patients (11%) required renal replacement therapy (RRT). CI-AKI also resulted in significantly increased LOS as well as both ICU and 1-year mortality. Applying the more sensitive KDIGO criteria, 175 patients (22%) were classified as CI-AKI with comparable to worse outcome in terms of RRT requirement or mortality. Multiple logistic regression analysis revealed increased serum creatinine as a reflection of reduced GFR, diuretic therapy, use of vasopressors, and hypotension as independent risk factors for developing CI-AKI. No influence of the type of investigation, CT scan versus angiography, could be demonstrated.
This study, currently the largest one investigating CI-AKI in critically ill patients, makes a highly valuable and timely contribution to our knowledge of an iatrogenic complication of the routine diagnostic procedure of contrast agent administration. Despite its retrospective design, the study sheds light on several important aspects of CI-AKI. First of all, the incidence of CI-AKI in the range of 16-22% appeared to be much higher in critically ill patients than that described in other patient groups [5] . In conjunction with this, the requirement of RRT and a 1-year mortality of roughly 56% in patients suffering from CI-AKI were much higher than expected from previous trials in non-critically ill patients [12, 13] . When considering only the critically ill, mortality rates appeared roughly three times higher in patients developing CI-AKI in the study by Hoste et al. [11] , which demonstrates the possibility that CI-AKI worsens severe and life-threatening conditions in critically ill patients.
The predominant risk factors for this specific group of patients were represented mainly by impaired baseline renal function and reduced renal perfusion. Diuretics turned out to be a further independent hazard for developing CI-AKI. Although use of diuretics might be interpreted simply as a therapeutic consequence of heart failure, previous prospective trials demonstrated that (loop) diuretics significantly enhance the incidence of AKI if given at the time of contrast application [14, 15] . Female sex, however-previously reported as risk factor for CI-AKI [16, 17] -was not found to be associated with a higher rate of AKI in the present study [11] .
Preventive hydration procedures including volume expansion with normal saline and sodium bicarbonate as well as N-acetyl-cysteine (NAC) were carried out in patients with reduced baseline renal function in a nonstandardized way, which may be considered a major limitation of the study by Hoste et al. [11] . Despite implementation of such procedures a large number of patients developed CI-AKI and a few progressed to more severe stages of the disease. This, however, does not necessarily mean that conventional preventive measures are useless: in this study, they were probably implemented in patients who were identified as carrying a higher risk for developing AKI. However, the measures appeared to be inadequate. It is possible that in this study of critically ill patients, use of conventional criteria for both patient selection and type and/or intensity of preventive interventions may have led to missing other important risk factors whose identification might have helped to optimize implementation of more effective measures to prevent CI-AKI.
What are the consequences of this study for our daily clinical practices? First of all, it becomes obvious that the critically ill are a group of patients who are clearly at high risk for developing CI-AKI. Even more, CI-AKI poses a significant hazard to this population in terms of increased requirements for RRT as well as increased LOS and higher mortality rates.
Secondly, in addition to the well known risk factors for CI-AKI such as chronic renal disease, diabetes, and heart failure, reduced renal perfusion characterized by decreased mean arterial pressure as well as use of vasopressors to treat hypotension in the ICU setting likely represents a predominant risk factor. Third, as already shown previously, periprocedural application of (loop) diuretics increases the risk for CI-AKI and should be avoided. Obviously discontinuation of any other nephrotoxic drug (e.g., aminoglycosides, NSAIDS) is highly warranted [10] .
This leads us to the important issue of prevention. Although no clear benefit of any preventive measure could be demonstrated in this study by Hoste et al. [11] , it may be concluded from the data presented that renal perfusion must be optimized before administering radiocontrast agents. According to currently available data this should preferably be achieved by periprocedural volume expansion using either normal saline or isotonic sodium bicarbonate [10] . Fast prehydration protocols with isotonic bicarbonate have been shown to be beneficial for emergent procedures in some studies [18] [19] [20] . Which crystalloid to use and how to ideally perform volume expansion in critically ill patients, however, are questions that can only be reliably answered by a large prospective randomized trial.
